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(57) A developer for a photosensitive resin printing 
plate comprising a developing solution and a hydrogen- 
abstracting agent which can abstract hydrogen atoms 
from a compound upon Irradiation with an active radia- 
tion, and a process for producing a photosensitive resin 
printing plate comprising developing an exposed photo- 
sensitive resin with the above developer and thereafter 
irradiating the surface of the obtained cured plate with 
an active radiation. 
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Descrii)tion 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

This invention relates to a developer for a photosensitive resin printing plate comprising a hydrogen-abstracting 
agent and a process for producing a photosensitive resin printing plate using said developer which printing plate is 
broadly used as a printing plate for letterpress printing (said production process being referred to as a plate-making 
10 process or plate-making in some cases hereinafter). 

RELATED ART 

A photosensitive resin printing plate is generally obtained by an exposure step in which only the photosensitive 

15 layer of a relief portion is cured by a radical polymerization reaction caused by irradiation with an active radiation and a 
development step subsequent to the exposure step in which development step the uncured resin in other portions than 
the relief portion is dissolved In and removed with a given washing solution (developer) or swollen with and dispersed 
in the washing solution and then mechanically removed, thereby allowing only the cured portion to appear as a relief on 
the surface of the printing plate. 

20 In general, with a photosensitive resin which is cured by a radical polymerization reaction, a vanishment reaction 
of a radical active species is caused competitively with a propagation reaction of the radical active species, and hence, 
when the reaction rate is increased to heighten the sensitivity of the resin, it becomes difficult to increase the degree of 
polymerization which is governed by the concentration of an initiator. In order to obtain a relief suitable for printing, and 
in order to obtain the necessary sensitivity (reaction rate) for efficiently and simply carrying out the plate-making works, 

25 it Is necessary for the photosensitive resin to contain a given amount of an initiator. However, there is a limit in degree 
of polymerization of resin and hence unreacted substance remains even after the resin has been cured, whereby the 
surface of a printing plate obtained has a tackiness. 

The process for producing a photosensitive resin printing plate Is generally carried out In four steps of exposure, 
development, post-exposure and drying, and the post-exposure is a step of further irradiating the printing plate with an 

30 active radiation in order to cure the unreacted substance present in and on the cured plate obtained after the develop- 
ment to thereby increase the mechanical strength of the printing plate and reduce the surface tackiness of the printing 
plate. However, even the printing plate after the post-exposure step is not necessarily sufficiently free from the surface 
tackiness. 

When a printing plate having a great tackiness is used in printing, there are such problems as poor workability in 

35 attaching the plate to and detaching the plate from a plate cylinder, adhesion between plates to each other or attach- 
ment of dust to the plates during storing the plates, adhesion of paper powder to the plate during the printing, paper- 
picking during the printing and the like. In particular, when paper powder adhesion and paper-picking are caused owing 
to the tackiness of the plate during the printing, it is necessary to discontinue the printing and clean the plate, so that 
the working efficiency Is remarkably decreased. 

40 As a method of solving the atx)ve problems, there have been adopted a method in which the photosensitive resin 
plate is irradiated with an active radiation while the plate is immersed in a liquid during the post-exposure step (a post- 
exposure- in-water method), a method in which the post-exposure is effected in an inert gas to accelerate the polymer- 
ization reaction on the surface of the photosensitive resin layer, a method in which a coating material such as various 
rubber latexes, saran latex or the like Is coated on the photosensitive resin plate to lower the surface tackiness, a 

45 method In which an oxidizing agent and a reducing agent are used alone or in admixture to subject the photosensitive 
resin plate to chemical treatment, a method in which the above methods are combined, and the like. As a kind of coating 
method, there is proposed a method of removing the surface tackiness in which such a phenomenon is utilized that 
when a specific compound having a higher alkyi group is previously incorporated into the photosensitive resin compo- 
sition the compound is deposited as crystals on the surface of the printing plate after tiie plate-making (JP-A-61- 

50 120,142). 

However, these methods are insufficient in the effect per se, or though in some cases they have any effect, the han- 
dling of reagents used becomes a problem. Specifically, (1) the coating method is disadvantageous In that the coating 
layer is peeled off during the printing, and is insufficient In maintenance of the effect. (2) With some kinds of photosen- 
sitive resin compositions, even when the post-exposure is effected in an atmosphere from which oxygen is intercepted 
55 such as in a liquid or in an inert gas (referred to hereinafter as tiie poor oxygen post-exposure), the tackiness removal 
is Insufficient in some cases. (3) In the treatment method using an oxidizing agent and a reducing agent, in general, It 
is necessary to pay attention to the handling of reagents used and to subject the apparatus contacting the treating solu- 
tion to rust prevention processing. 

In particular, the poor oxygen post-exposure (2) is a method intending that by intercepting oxygen and efficiently 
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carrying out the radical polymerization of the polymerizable double bond in the composition, the resulting prepolymer 
is three-dimensionally cross-linked, thereby increasing the mechanical strength and simultaneously therewith diminish- 
ing the unreacted (namely uncross-l inked) prepolymer as much as possible to reduce the tackiness. However, when the 
photosensitive resin composition contains a large amount of such a prepolymer that the number of pofymerrzable dou- 

5 ble bonds in one molecule is 2 or less, the printing plate obtained from the photosensitive resin composition can have 
mechanical strength increased by the poor oxygen post-exposure, but shows insufficient tackiness-removing effect, and 
when the photosensitive resin composition contains a large amount of ^ch a prepolymer that the number of polymer- 
izable double bonds is more than 2, It is necessary for the printing plate obtained therefrom to be irradiated with an 
active radiation for a very long time to achieve a sufficient tackiness removing effect. 

10 That is to say, in the plate-making process used at present, it is difficult to allow all the terminal double bonds of the 
prepolymer to react and even if all of them should have reacted, a plate quite free from tackiness would not be obtained 
in many cases. Accordingly, In order to more sufficiently remove the tackiness of the photosensitive resin composition 
containing such a prepolymer, it is effective to three-dimensionally cross-link the prepolymer by utilizing the reaction of 
the double bonds and other means together. 

IS As the three-dimensional cross-linking based on other reactions than the reaction of double bonds, JP-B-56-16, 182 
discloses a method which comprises abstracting hydrogen from the main chain of a prepolymer which has reacted with 
another prepolymer or the unreacted monomer at the terminal double bonds, thereby producing a radical of the prepol- 
ymer, and then cross-linking the main chains of the prepolymers with one another through the reaction of the said rad- 
icals. Specifically, the surface layer of a radically polymerizable resin cured product is impregnated with a hydrogen- 

20 abstracting agent which can abstract a hydrogen atom from a compound upon irradiation with an active radiation and 
thereafter the impregnated portion of the cured product is irradiated with an active radiation having a wavelength of 300 
nm or less, preferably 200 to 300 nm, thereby removing the surface tackiness of the radically polymerizable resin cured 
product. 

JP-B-56-16.182 illustrates, as specific examples of impregnating the surface layer of the radically polymerizable 
26 resin cured product with a hydrogen-abstracting agent, a method comprising dissolving of the hydrogen-abstracting 
agent in ethanol, isopropanol or a water/ethanol (1/4) mixture and immersing the cured product in the resulting solution 
or spraying the surface layer of the cured product with the said solution by means of a sprayer. 

However, when the cured product is impregnated with a hydrogen-abstracting agent by the above-mentioned 
method, the surface tackiness removal effect is sufficiently recognized, but it follows that a separate step of impregnat- 
30 ing the plate produced by conventional process with the hydrogen-abstracting agent Is required, whereby the number 
of steps for making a plate is increased and the plate-making process is complicated, to thereby decrease the produc- 
tion yield and require a new equipment, resulting in an increase of the plate-making cost. 

Moreover, an organic solvent such as alcohols has a low flash point and hence in the above-mentioned method, 
the handling of the organic solvent is difficult and such an expensive equipment as an explosion proof type dryer, a 
35 forced exhauster or the like becomes necessary. 

SUMMARY OF THE INVENTION 

The present inventors have made extensive research for solving the above-mentioned problems, and have conse- 
40 quently found that a photosensitive resin printing plate having a tackiness-free surface can be obtained by a series of 
conventional plate-making steps of exposure, development, post-exposure and drying without an additional step of 
impregnation by the use of a developer having incorporated thereinto a hydrogen-abstracting agent. 

An object of this invention is to provide a developer for a photosensitive resin printing plate which has improved the 
workability, productivity and handling of reagents in the conventional process for removing the surface tackiness dis- 
45 closed in JP-B-56-16.182 which utilizes a cross-linking reaction with a hydrogen-abstracting agent, and has realized the 
more effective removal of the surface tackiness. 

Another object of this invention is to provide a process for producing a photosensitive resin printing plate using the 
above developer. 

Other objects and advantages of this invention will become apparent from the following description. 
50 According to this invention, there is provided a developer for a photosensitive resin printing plate which comprises 
a developing solution and a hydrogen-abstracting agent which can abstract a hydrogen atom from a compound upon 
irradiation with an active radiation. 

This invention also provides a process for producing a photosensitive resin printing plate which comprises devel- 
oping an exposed photosensitive resin with the above-mentioned developer and then irradiating the surface of the 
55 resulting cured plate with an active radiation. 

The developer for a photosensitive resin printing plate according to this invention can be handled in quite the same 
manner as in conventional developing solutions and, In addition, the photosensitive resin printing plate obtained by a 
plate-making process using the above developer does not exhibit a surface stickiness before, during and after the print- 
ing and does not cause such a trouble that foreign particles are attached to the surface of the plate during the printing 
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or in the storing of the plate. Therefore, such a working as cleaning the plate surface or the like is not required. In the 
process for producing a photosensitive resin printing plate according to this invention, no additional step is required to 
be added to a series of working steps of a conventional plate-making process, and hence, the plate-making cost is not 
affected at all by the process of this invention. ~ ~* ~ 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The photosensitive resin to which this invention can be applied is not critical, and preferable typical examples 
thereof include the following (1) and (2): 

10 

(1) Photosensitive resin compositions each comprising a prepolymer having at least one polymerizable double 
bond In the molecule, a photopolymerization initiator and an ethylenicaily unsaturated monomer having a polymer- 
izable double bond- The prepolymer is, for example, at least one member selected from the group consisting of an 
unsaturated polyester, an unsaturated poiyurethane, an unsaturated polyamide. an unsaturated polyacrylate, an 

IS unsaturated polymethacrylate and various modifications thereof. The above-mentioned photosensitive resin com- 
positions include those stated in J P- A- 1-245.245 and JP-A-55-034.930. 

(2) Photosensitive rubber compositions each comprising an unvulcanized rubber, a monomer having an ethylenic 
double bond and a photopolymerization initiator, which are so-called photosensitive elastomers. The photosensi- 
tive rubber composition includes, for example, the photosensitive resin compositions mentioned in JP-A-5-1 34,410. 

20 

The developer for a photosensitive resin printing plate which is one aspect of this invention is explained In detail 
below. 

The component other than the hydrogen-abstracting agent in the present developer for a photosensitive resin print- 
ing plate is a developing solution for a photosensitive resin (referred to merely as the developing solution in some places 

ss of the specification) arKf may be any developing solution as far as it plays the original role as a developing solution that 
it washes out the uncured portion without eroding the cured portion. The developing solution for a photosensitive resin 
includes, for example, those which can dissolve, emulsify or swell the uncured resin portion such as water, an aqueous 
surfactant solution, an aqueous alkali solution, an organic solvent, a chlorine-containing solvent and the like. 

The hydrogen-abstracting agent used in this invention includes organic carbonyl compounds which can be excited 

30 upon irradiation with an active radiation to abstract a hydrogen atom from the other compounds. In particular, such 
organic carbonyl compounds are appropriate as to exhibit the hydrogen-abstracting reactions in which the excited car- 
bonyl group participates, with the same reactivity as or a higher reactivity than the reactivity of a reaction other than the 
hydrogen-abstracting reactions, such as the Norrish reaction 1 that a carbonyl compound is split in the a-positron under 
irradiation with a light or the Norrish reaction 2 that a ketone having hydrogen to be abstracted at the y-position of the 

35 carbonyl group is spilt under irradiation with a light irrto an olefin and a lower molecular weight ketone compound. 

Typical organic carbonyl compounds which can be used as a hydrogen-abstracting agent in this invention include, 
for example, substituted or unsubstituted benzophenones such as benzophenone. methyl o-benzoylbenzoate. 4-phe- 
nylbenzophenone, 4-chlorobenzophenone, 4-hydroxybenzophenone, 4-benzoyl-4'-methyldiphenyl sulfide, 3,3'-dime- 
thyl-4-methoxybenzophenone, 4.4 -dichlorobenzophenone. 4-methylbenzophenone and 4,4'-dimethoxybenzophenone; 

40 substituted or unsubstituted acetophenones such as acetophenone, 4-methylacetophenone. 2.4- or 3.5-dimethylace- 
tophenone. 4-methoxyace1ophenone. 2-chloro-2-phenylacetophenone, 3,4-dichloroacetophenone. 4-hydroxyace- 
tophenone and the like: substituted or unsubstituted aromatic ketones such as benzoin, benzoin alkyi ether compounds 
(e.g. benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl ether, benzoin isobutyl ether), deoxybenzoin, benzyl 
dimethyl ketal, benzil. 2-naphthyl phenyl ketone and dibenzosuberone; various o.p-quinone compounds such as 1,4- 

45 benzoquinone. 2,6-dimethyl-1,4-benzoquinone, 2,6-dichloro-1,4-benzoquinone, anthraquinone. 2-chloroanthraqui- 
none, 2-methylanthraquinone, 2-ethylanthraquinone, 1,4-naphthoquinone. 2,3-dichloro-1 ,4-naphthoquinone, 2,3-dime- 
thyl-1 ,4-naphthoquinone, 2-ethyl-1,4-naphthoquinone, phenanthrenequinone, 1,2-naphthoquinone and 
camphorquinone; substituted or unsubstituted thioxanthones such as thioxanthone, 2-chlorothioxanthone. 2-methylthi- 
oxanthone. 2-isopropylthioxanthone. 2,4-dichlorothioxanthone, 2.4-dimethylthioxanthone and 2,4-diethylthioxanthone; 

50 and the like. 

Preferably, the organic caitx)nyi compound h^ at least one substituted or unsubstituted aromatic ring bonded to 
the carbonyl carbon. Organic carbonyl compounds having a structure represented by the following formula (I) or (II) are 
effective as the hydrogen-abstracting agent in this invention: 

55 
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10 

wherein represents sulfur (-S-), a carbonyl group (-CO-) or an ethylene group (-CH2-CH2-); Ri, Rg and R3 may be 
the same as or different from one another and each represents a hydrogen atom, an alkyi group having 1 to 5 carbon 
atoms, an alkoxyl group having 1 to 5 carbon atoms, a halogen atom selected from the group consisting of F, CI, Br and 
IS I, a hydroxyalkyi group having 1 to 5 carbon atoms or a hydroxyalkoxyi group having 1 to 5 carbon atoms, 



20 




(II) 



25 wherein R4 represents a hydrogen atom, a halogen atom selected from the group consisting of F, CI, Br and I, an alkoxyl 
group having 1 to 5 carbon atoms, a hydroxy! group, an alky! group having 1 to 5 carbon atoms, a hydroxyalkyi group 
having 1 to 5 carbon atoms or a hydroxyalkoxyi group having 1 to 5 carbon atoms; and X2 represents a substituted or 
unsubstituted benzoyl, phenyl oi' naphthyl group represented, respectively, by the general formula (III), (IV) or (V): 



(III) 



(IV) 



(V) 

60 

wherein R5 represents a halogen atom selected from the group consisting of F, CI, Br and I, a hydrogen atom., an alkyI 
group having 1 to 5 carbon atoms, an alkoxyl group having 1 to 5 carbon atoms, a hydroxyalkyi group having 1 to 5 car- 
bon atoms or a hydroxyalkoxyi group having 1 to 5 carbon atoms. The compounds represented by the formulas (I) and 
55 (II) may be used alone or in combination of two or more. 

Specific examples of such compounds include benzophenone, 4,4'-dlmethoxybenzophenone, 4-hydroxybenzophe- 
none, anthraquinone, 2-methylanthraquinone, 2-ethylanthraquinone, 2,4-diethylthioxanthone. 2-chlorothioxanthone 
and the like. 

As derivatives of the compound represented by the formula (I) or (li), those having a polymerizable double bond 
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and those containing an ammonium salt moiety can also be used as the hydrogen-abstracting agent in this invention. 

The ammonium salt moiety-containing derivatives of the compound represented by the formula (I) or (11) include (2- 
acryloyloxy)ethyl(4-benzoylbenzyl)dimethyIammonium bromide, (4-benzoylbenzyl)trimethylammonium chloride, 2-(3- 
dimethylamino-2-hydroxypropoxy)-3,4-dimethyl-9H-thioxanthon-9-one mesochloride and the like. Among them, benzo- 

5 phenone is nnost effective in respect of dispersion and hydrogen-abstracting effect per loiit weight. 

In order that one of the effects of this invention which is to obtain a tack-free photosensitive resin printing plate is 
sufficiently exerted, it is necessary that in the step of developing with a hydrogen-abstracting agent-containing develop- 
ing solution for a photosensitive resin, the hydrogen-abstracting agent be attached to and impregnated into the surface 
of the cured resin in the photosensitive resin printing plate. For this purpose, it is preferable that the hydrogen-abstract- 

10 ing agent is dispersed in the developing solution. 

The state that the hydrogen-abstracting agent is dissolved in the developing solution is optimum: however, the 
desired effect can be exerted as far as the hydrogen-abstracting agent is uniformly dispersed in the suspension state 
in the developer The suspension state in which the hydrogen-abstracting agent is uniformly dispersed means the state 
that the necessary amount of the hydrogen-abstracting agent is floated and suspended without being settled, more par- 
rs ticularly. the state that the necessary amount of the hydrogen-abstracting agent does not form a precipitate for at least 
24 hours at the appropriate developing temperature. The smaller the particle size of the hydrogen-abstracting agent 
particles in the suspension state, the higher the efficiency of impregnation of the cured resin surface with the hydrogen- 
abstracting agent, and the particle size is desirably 10'^ cm or less though it is not critical. 

In the state that the hydrogen-abstracting agent is not uniformly dispersed in the developer, that is, in the state that 

20 the hydrogen-abstracting agent is settled in the bath of a developing machine and the necessary amount of the hydro- 
gen-abstracting agent is not maintained in the dispersion state, the hydrogen-abstracting agent resident in the bottom 
of the bath of the developing machine does not participate in the attachment to and impregnation of the surface layer 
of the cured resin portion and hence the tackiness-removing effect becomes insufficient. When the developing machine 
is a spray type developing machine, the nozzle portion is blocked with the crystallized hydrogen-abstracting agent. 

25 wherday the spray pressure is reduced, resulting in a trouble of the machine. 

When the hydrogen-abstracting agent is dissolved or uniformly dispersed in the developing solution, the hydrogen- 
abstracting agent is introduced as it is into the developing solution and mixed therewith. It is also possible to take a part 
of the developing solution, mix the same with the hydrogen-abstracting agent and then introduce the resulting mixture 
into the remaining developing solution. 

30 However, many hydrogen-abstracting agents are solid at 1 0 to 20°C, and even if they are liquid, many of them are 
not dissolved or uniformly dispersed particularly in aqueous developing solutions. In the case of developing solutions 
poor in ability to dissolve or uniformly disperse the hydrogen -abstracting agent as mentioned above, it is necessary to 
change the compositions of the developing solutions or add a dispersing adjuvant to the developing solutions to thereby 
improve the ability of the developing solutions to dissolve or uniformly disperse the hydrogen-abstracting agent. In par- 

35 ticular, in the case of an aqueous developing solution characterized by having no flash point in the tenperature range 
of 20 to 60''C in which the developer is used, the use of a surfactant which can emulsify the hydrogen-abstracting agent 
is effective. 

When it is difficult to mix the hydrogen-abstracting agent per se with the developing solution to prepare a solution 
or a uniform dispersion, it is preferable that the hydrogen-abstracting agent is previously treated so that the hydrogen- 

40 abstracting agent becomes a solution state or a uniform dispersion state in the developing solution. 

As a mixing method for allowing the hydrogen -abstracting agent to become a solution state or a uniform dispersion 
state in the developing solution, there are mentioned, for example, (1) a method in which the hydrogen-abstracting 
agent is previously heated to its melting point to be made liquid and then introduced into and mixed with the developing 
solution; (2) a method in which solids of the hydrogen-abstracting agent are previously subjected to mechanical pulver- 

45 ization such as by means of a mixer or the like and the resulting very fine particles are introduced into and mixed with 
the developing solution; (3) a method in which the hydrogen-abstracting agent is dissolved in a solvent having an ability 
to dissolve both hydrogen-abstracting agent and developing solution to prepare a solution of the hydrogen-abstracting 
agent in the solvent and then the solution is introduced into and mixed with the developing solution; (4) a method in 
which a solution or uniform dispersion of the hydrogen-abstracting agent is previously prepared using a surfactant ena- 

50 bling the hydrogen-abstracting agent to be dissolved or uniformly dispersed in a medium and then the resulting solution 
or uniform dispersion is introduced into and mixed with the developing solution; and the like. 

The aqueous developing solution is genera! as a developing solution for a liquid photosensitive resin, contains 1 to 
5% of a surfactant and is prepared by diluting with water a previously prepared original solution comprising a surfactant 
as the main reagent, said original solution being called "washing-out agent*', and, if necessary, adding an adequate 

55 amount of a defoaming agent thereto. 

When the solubility or dispersibility of the hydrogen-abstracting agent in a washing-out agent for use in preparation 
of a developing solution is good, as a variation of the above-mentioned mixing method (4), the developer may be pre- 
pared by previously dissolving or uniformly dispersing a determined amount of the hydrogen -abstracting agent in the 
washing-out agent and then diluting the resulting washing-out agent. According to this method, It is possible to omit the 
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step of adding the hydrogen-abstracting agent per se or its solution or dispersion from the process of preparing a devel- 
oper, and It becomes possible to prepare the hydrogen-abstracting agent-containing developer of this invention by a 
conventional method for prepare a developing solution, that is, by dilution of a washing-out agent. Therefore, said 
method is excellent in workability and need not use an organic solvent having a low flash point, so that the above 
5 method is advantageous in respect of handling of reagents and working circumstances. 

In this invention, the attachment of the hydrogen-abstracting agent to and impregnation therewith of the surface 
layer of a cured resin are conducted in a development step, so that the impregnation conditions are varied depending 
upon the developer temperature, the amount of the hydrogen-abstracting agent contained in the developer and the 
developing time. 

10 The developer temperature is not critical and may be the developing temperature determined based on the devel- 
opability in a conventional plate-making step. When the developer temperature is elevated, the solubility or uniform dis- 
persibility of the hydrogen-abstracting agent in the developing solution is generally enhanced; the degree of swelling of 
the surface of the cured resin portion becomes large; and the amount of the hydrogen-abstracting agent impregnated 
becomes large, so that the surface tackiness-removing effect is increased. In order to obtain a stabilized tackiness- 

15 removing effect on the plate surface, the developer temperature is preferably maintained at 20 to eo^'C. 

In the method lor removing the surface tackiness comprising an impregnation step consisting of immersion of a 
plate as stated in JP-B-56-1 6,182, the tackiness-removing effect has been able to be controlled by the optimization of 
the immersion time and the concentration of the hydrogen-abstracting agent. However, in this invention, the developing 
time is the same as the time for impregnating the cured resin portion with the hydrogen-abstracting agent, so that it fol- 

20 lows that the content of the hydrogen-abstracting agent is controlled for controlling the surface tackiness-removing 
effect without changing the developing time. Accordingly, in this case, the developing time may be the necessary time 
for sufficiently washing out the unexposed resin. For example, the general developing time for a photosensitive resin 
printing plate having a thickness of 5 to 7 mm is 5 to 10 minutes. 

The optimum content of the hydrogen-abstracting agent in the developer may be varied depending upon the kind 

25 of the photosensitive resin composition, the kind of the hydrogen-abstracting agent, the developing temperature, the 
developing time, the developing method (spray, brush or the like artd the change in developing conditions depending 
thereon) and the like; however, for obtaining a sufficient surface tackiness-removing effect, the content is 0.01 to 10 
parts by weight, preferably 0.05 to 10 parts by weight, per 100 parts by weight of the developer. When the content is 
less than 0.01 part by weight, the surface tackiness-removing effect is not sufficient, and when the content exceeds 10 

30 parts by weight, the surface tackiness-removing effect is not increased any more and. In addition, the load applied to 
the developer becomes large, wherry the devetopability is adversely affected. 

In order to obtain the tackiness-free, photosensitive resin printing plate of this invention, it is necessary that: 

(1) the photosensitive resin exposed to light be developed with the hydrogen-abstracting agent-containing devel- 
35 oper, and 

(2) after the development, the cured plate obtained be irradiated with an active radiation to activate (excite) the 
hydrogen-abstracting agent, thereby causing a hydrogen-abstracting reaction. 

According to this invention, these two operations need not be provided as additional steps, and can be carried out in 
40 the four steps of exposure, development, post-exposure and drying which are general as the conventional steps for pro- 
ducing a photosensitive resin printing plate, and no improvement of apparatus is required. This invention has such an 
beneficial effect. 

In this invention, the impregnation of the surface layer of the cured resin with the hydrogen-abstracting agent is con- 
ducted in the development step because it can be expected that not only the developing step is unified with the impreg- 

45 nating step, namely the steps are simplified, but also the affinity of the developer for the resin enables the impregnation 
with the hydrogen-abstracting agent to be more effectively practiced. The details of the mechanism are not clear from 
the results; however, as compared with the method stated in JP-A-56-l6,l82, the surface tackiness-removing effect is 
increased by the chemical properties of the developer. 

Next, a detailed explanation is made of the process for producing a photosensitive resin printing plate which is 

so another aspect of this invention. This production process comprises developing the exposed photosensitive resin with 
the hydrogen-abstracting agent-containing developer and thereafter irradiating the surface of the obtained cured plate 
with an active radiation. 

In general, the process for producing a photosensitive resin printing plate, when a liquid photosensitive resin is 
used, consists of a series of an exposure step, a development (washing-out) step, a post-exposure step and a drying 
55 step, and when a solid (sheet-like) photosensitive resin Is used, the production process consists of a series of an expo- 
sure step, a development (washing-out) step, a drying step and a post-exposure step. The step of exposing the liquid 
photosensitive resin to a light Is can-led out along with a rruDlding operation for controlling the liquid resin to a given thick- 
ness. An apparatus for conducting the molding and exposure of such a I'quid photosensitive resin is called a plate-mak- 
ing machine. 



7 

BNSDOCID: <EP ^0791 859A2J_> 



EP 0 791 859 A2 



The step of exposing to light a printing plate for letterpress printing in which a liquid photosensitive resin is used 
consists of carrying out the following steps successively: (1 ) a molding step consisting of placing a negative film on an 
ultraviolet-permeable glass plate, covering the same with a thin protective film, thereafter pouring the liquid photosen- 
sitive resin thereon, then laminating thereto a base film which becomes a support through such a spacer that the result- 
5 ing printing plate has a given thickness, and further pressing the resulting assembly from above with an ultraviolet- 
permeable glass plate. (2) a relief exposure step consisting of irradiating the assembly with an active radiation (having 
a wavelength distribution at 300 nm or more) obtained from an ultraviolet fluorescent lighting as a light source through 
the negative film from the lower glass plate side to form a printing image and (3) a back exposure step consisting of 
irradiating the assembly with the same active radiation as in (2) above from the upper glass plate side through the sup- 
to port for a short time to form a uniform, thin, cured resin layer, namely a bottom-forming layer (a back layer) over the 
whole surface of the support side of the plate. 

When the printing plate has a thickness of 4 mm or more as used in the flexographic printing, it is necessary to form 
a shelf layer which becomes a base for supplementing the strength of the relief to the printing pressure during printing. 
In this case, it is necessary to effect a masking exposure using an exclusive negative film from the upper glass plate 
IS side before the relief exposure. 

In the exposure step in which a solid (sheet-like) photosensitive resin is used, the sheet is a composite structure 
consisting of a protective film layer, a protective membrane layer, a photosensitive resin layer molded in a given thick- 
ness and a base film (support) layer, and hence, the exposure step consists of carrying out successively (1) a back 
exposure step in which the solid (sheet-like) photosensitive resin is placed on an ultraviolet permeable glass plate so 
20 that the support side contacts the glass plate and the resulting assembly is irradiated with an active radiation whose 
source is an ultraviolet fluorescent lighting from the lower glass plate side and (2) a relief exposure step in which a neg- 
ative film is intimately attached onto the protective membrane which has appeared by peeling off the protective film from 
the assembly and an active radiation is applied to the assembly from above through the negative film as in (1) above. 
The above-mentioned exposure step is merely an example of a method which has been generally carried out, and 
25 the exposure step in this invention may be any system as far as it requires development with a developing solution after 
the exposure. 

The development step in this invention is characterized by using the above-mentioned hydrogen-abstracting agent- 
containing developer. However, as the developing method, there may be applied a conventional developing method. 
The conventional developing method includes, for example, a method in which the exposed photosensitive resin 

30 plate is immersed in a developing solution; a method in which the developing solution is sprayed from a spray nozzle 
onto the exposed photosensitive resin plate surface and the uncured resin is dissolved therein and removed from the 
plate; a method in which the uncured resin swollen by the immersion or spraying is scraped with a brush; and the like, 
and all the known techniques concerning a wet development of a photosensitive resin can be applied to this invention. 
In this invention, the developed cured resin plate is irradiated with an active radiation to excite the hydrogen- 

3s abstracting agent. Generally, it is desirable to conduct this irradiation during the post-exposure step in the plate-making 
process; however, when the post-exposure step in the plate-making process does not satisfy the active radiation con- 
ditions mentioned below, a separate, appropriate, active radiation-irradiating step must be added. 

The active radiation with which the cured resin plate developed with the hydrogen -abstracting agent-containing 
developer is irradiated may be one having a wavelength in the wavelength region in which the hydrogen-abstracting 

40 agent can be excited with a good efficiency, and is not critical. When the above-mentioned organic carbonyl compound 
is used as the hydrogen-abstracting agent, it is particularly preferable to use an ultraviolet ray having a wavelength dis- 
tribution in a short wavelength region of 300 nm or less. However, when an active radiation having a wavelength of 200 
nm or less is applied in air, the generation of ozone and oxidation reaction of the cured resin cannot be neglected, so 
that an active radiation having a wavelength distribution in a wavelength region of 200 to 300 nm is more preferable. 

45 Such a light source includes, for example, a low pressure mercury vapor lamp, a germicidal lanp, a heavy hydrogen 
lamp and the like. 

The post-exposure step in a process for producing a printing plate using a liquid photosensitive resin is a step of 
irradiation of the cured resin plate after the development with an active radiation aiming mainly at improving the 
mechanical strength and removing the surface tackiness. In this step, there are many cases in which an active radiation 

50 source having a wavelength distribution In a wavelength region of 300 nm or more (for example, a high pressure mer- 
cury vapor lamp, a super high pressure mercury vapor lamp, an ultraviolet fluorescent lighting, a carbon-arc lamp, a 
xenon lamp or the like) is used in combination with an active radiation source having a wavelength distribution in a 
wavelength region of 200 to 300 nm, so that it is possible to conduct the irradiation with an active radiation for exciting 
the hydrogen-abstracting agent during the post-exposure step and it is preferable in view of productivity 

55 In the post-exposure step in the process for producing a printing plate using the solid (sheet-like) photosensitive 
resin, it Is general to conduct the irradiation with an active radiation having a wavelength distribution in a wavelength 
region of 200 to 300 nm for the purpose of removing the surface tackiness, so that it is possible to conduct the irradiation 
with an active radiation for exciting the hydrogen-abstracting agent during the post-exposure step similarly to the above 
case, and it is preferable in view of the productivity. 
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The irradiation with the active radiation may be effected by an exposure-in-water system for preventing the polym- 
erization from being inhibited by oxygen in air, or may be effected by an exposure-in-air system without any fecial 
measure for the inhibition by oxygen. 

However, in the case of the printing plate obtained by irradiation with an active radiation by the exposure-in-air sys- 

5 tem, the tackiness is sufficiently removed on the surface of a printing image portbn to be used in printing, namely the 
conv©c portion obtained by the relief exposure, but is not sufficiently removed on the surface of a shelf layer (formed for 
printability and handling of plate) or a back layer (formed by exposure from the support side) in some cases, in partic- 
ular, this tendency is remarkable in the case of a liquid photosensitive resin. 

The degree that the surface tackiness of the shelf layer or the back layer causes attachment of paper powder, paper 

10 picking or the like is smalt and a practically usable printing plate can be obtained by the exposure-in-air system; how- 
ever, the exposure-in-water system is more desirable for removing the tackiness throughout the printing plate surface. 

The appropriate exposure dose for obtaining a sufficient surface tackiness-removing effect may be varied depend- 
ing upon the composition of the cured resin plate, the kind of the hydrogen-abstracting agent and the amount of the 
hydrogen-abstracting agent impregnated into the resin; however, at least 500 mJ/cm^ [a value calculated from the irra- 

15 diation time when the irradiation dose at a wav^ength of 250 nm Is measured by an ultraviolet radiation dosimeter man- 
ufactured by ORG Seisakusho (UV-M02)] is necessary, and it is preferably 1,000 to 5.000 mJ/cm^. more preferably 
1,000 to 3.000 mJAcm^. When it exceeds 5,000 mJ/cm^. slight cracks are caused on the plate surface, so that said 
exposure dose is not desirable. 

In the drying step, It is sufficient to dry the plate until the water content on the plate surface becomes nil, and the 

20 temperature, time and system are not particularly limited. 

The evaluation of tackiness of the surface of a printing plate was conducted by contacting a polyethylene film lam- 
inated to the peripheral surface of an aluminum ring having a diameter of 50 mm and a width of 13 mm with the relief 
surface layer, allowing the resulting assembly to stand under a load of 500 g applied to the aluminum ring for 4 seconds, 
thereafter pulling up the aluminum ring at a rate of 30 mm per minute and reading the tack when the aluminum ring sep- 

25 arates from the relief surface by a push-pull gauge using a tack tester (manufactured by Toyo Seiki Co., Ltd.). When the 
value read using a tack tester (referred to hereinafter as the tack value) is smaller, the printing plate can be said to have 
a smaller surface tackiness. However, when a permanent tackiness is evaluated, the tackiness of the photosensitive 
resin substrate must be measured in the state that the printing plate is freed from a coating layer which peels away dur- 
ing printing, namely, after a compound for the purpose of removing the surface tackiness contained in the photosensi- 

30 tlve resin, if any, has been ranoved. 

When the tack value exceeds about 50 g, foreign particles attach to the surface of a printing plate, and the printed 
matter becomes unacceptable, and when the tack value exceeds 100 g, printing plates placed on one another adhere 
to one another and when the substrate to be printed Is paper, a paper picking phenomenon is caused by the tack 
between the printing surface and the paper. As a good printing plate, the tack value is desirably 0 g; however, when the 

35 tack value is not more than 30 g, it is considered that no problem due to tackiness could be caused in practical use. in 
the case of a liquid photosensitive resin printing plate which is considered to be particularly unsatisfactory in view of 
tackiness among printing plates, when no measure for removing the surface tackiness has been taken, it is general that 
the tack value exceeds 1 00 g. 

Exarnples are shown below to explain this invention in more detail; however, they are merely illustrative and not lim- 

40 itative. 

Example 1 

A photosensitive resin composition obtained in the same manner as in Example 1 of J P-A-1 -245,245 (referred to 
45 hereinafter as the liquid photosensitive resin A, in which a polyether type unsaturated polyurethane polymer was used) 
was subjected to treatments until the exposure step using a Model ALF-213E plate-making machine (manufactured by 
Asahi Kasei Kogyo Kabushiki Kaisha) to prepare a 7-mm plate. The exposure dose was such appropriate exposure 
conditions that a relief depth of 2 mm, a shelf layer of 5 mm thick, a back layer of 1 mm thick and a 3%-65 lines/inch 
reproduction were made possible. 
50 Benzophenone was dissolved at a concentration of 3.5 wt% in APR (registered trademark) washing-out agent 
[Type W-8 (main reagent: anionic surfactant) manufactured by Asahi Kasei Kogyo Kabushiki Kaisha] capable of emul- 
sifying the liquid photosensitive resin A to prepare W2-8 (another washing-out agent). 

In the developer bath (70 liters) of Model AL-400W developing machine (a drum rotary spray system, manufactured 
by Asahi Kasei Kogyo Kabushiki Kaisha), the WZ-8 was diluted with water to a concentration of 2 wt%, and a defoaming 
55 agent [SH-4 (silicone mixture manufactured by Asahi Kasei Kogyo Kabushiki Kaisha)] was added thereto in a proportion 
of 0.3 wt% to prepare a developer. As a result, 0.07 wt% of benzophenone was contained in the developer. 

The temperature of the thus prepared developer was adjusted to 40*=*C and thereafter the 7-mm plate consisting of 
the liquid photosensitive resin A which had been subjected to treatments until the exposure step was developed with 
the above developer for 10 minutes. 
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Subsequently, the developed plate was washed with a tap water to such an extent that bubbles resulting from the 
developer were removed, and thereafter, subjected to post-exposure in water using Model ALF-200UP post-exposing 
machine (manufactured by Asahl Kasei Kogyo Kabushiki Kalsha) using an ultraviolet fluorescent lighting and a germi- 
cidal lamp both in an exposure dose of 2,500 mJ/cm^. ....... 

5 Thereafter, the plate was dried in Model AL-100P drier (manufactured by Asahi Kasei Kogyo Kabushiki Kaisha) 

until the water content on the plate surface became nil for about 30 minutes, after which the dried plate was allowed to 
stand in a constant temperature chamber at 20°C overnight to obtain a printing plate. 

The printing image surface to be used in printing of the resulting liquid photosensitive resin A printing plate (the 
printing image surface is hereinafter referred to as the printing portion) was violently wiped with a fabric infiltrated with 

10 ethyl alcohol, and after the volatili2^tion of ethyl alcohol, the tackiness of the plate surface was measured by the above- 
mentioned method, to find that the tack value was 0 g. It was also confirmed by feel evaluation that the back layer had 
no tackiness. 

Example 2 

15 

In the same manner as in Example 1 . a 7-mm plate which had been subjected to treatments until the exposure step 
was prepared using a photosensitive resin composition obtained in the same manner as described in Example 3 of JP- 
A-3-1 57,657 [the said photosensitive resin composition is referred to hereinafter as the liquid photosensitive resin B 
(polyether/potyester type unsaturated polyurethane polymer was used)]. 

20 Since the W-8 prepared in Example 1 was a washing-out agent capable of emulsifying the liquid photosensitive 
resin B, too, a 2 wt% aqueous WZ-8 solution was used as the developer and development, post-exposure in water and 
drying were conducted in the same manner as in Example 1 to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin B printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and thereafter the tackiness thereof was measured by the above-mentioned method to find 

25 that the tack value was 20 g. 

Example 3 

A 3-mm plate which had been subjected to treatments until the exposure step was prepared using a photosensitive 
30 resin composition obtained in the same manner as in Exanple 1 of JP-B-55-034,930 [the said photosensitive resin 
composition is referred to hereinafter as the liquid photosensitive resin C (1 .2-hydrogenated polybutadiene type unsatu- 
rated polyurethane polymer was used)] in the Model ALF-213E plate-making machine. The exposure dose was such 
optimum exposure conditions that a relief depth of 2 mm, a back layer of 1 mm thick and a 3%-100 lines/inch reproduc- 
tion were possible. 

35 Benzophenone was dissolved at a concentration of 5 wt% in an APR washing-out agent [Type W-6 (main reagent: 
a combination of nonionic surfactant with anionic surfactant), manufactured by Asahi Kasei Kogyo Kabushiki Kaisha] 
capable of emulsifying the liquid photosensitive resin C to prepare WZ-6 (another washing-out agent). 

In the developer bath (70 liters) of a Model AL-400W developing machine, the WZ-6 was diluted with water to a con- 
centration of 2 wt%, and the defoaming agent SH-4 was added thereto in a proportion of 0.3 wt% to prepare a devel- 
40 oper. As a result. 0.1 wt% of benzophenone was contained in the developer. 

Using the developer having the above-mentioned composition (a 2 wt% aqueous solution of WZ-6). a 3-mm plate 
consisting of the liquid photosensitive resin C which had been subjected to molding and exposure was developed, post- 
exposed and dried in the same manner as in Example 1 to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin C printing plate obtained was wiped with a fabric 
45 infiltrated with ethyl alcohol and then the tackiness thereof was measured by the above-mentioned method to find that 
the tack value was 50 g. 

Example 4 

50 A photosensitive elastomer composition obtained in the same manner as in Example 1 of JP-A-5-1 34,410 was 
molded into a sheet [referred to hereinafter as the sheet-like photosensitive resin D (styrene/butadiene copolymer was 
used, a 2.84-mm plate)] and the sheet-like photosensitive resin D was exposed under such exposure conditions that 
the highlight formation of a relief depth of 2 mm and a 3%-100 lines/inch reproduction were made possible. 

Subsequently, using a solution prepared by dissolving 0.3 wt% of benzophenone in a tetrachloroethylene/n-butyl 

55 alcohol (3/1) mixture, the unexposed portion of the sheet-like photosensitive resin D was washed out (developed) by 
use of a brush, and the sheet-like photosensitive resin D thus obtained was dried at SC^C for 1 hour, and then allowed 
to stand at room temperature overnight, after which it was subjected to post-exposure in an exposure dose of 1 ,000 
mJ/cm^ in a post-exposing apparatus whose light source was a germicidal lamp to obtain a printing plate. The plate- 
making process was carried out by use of an AFP 1500 system (trademark; manufactured by Asahi Kasei Kogyo 
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Kabushiki Kaisha). 

The surface of the printing portion of the sheet-like photosensitive resin D printing piate obtained was wiped with a 
fabric infiltrated with ethyl alcohol and then the tackiness thereof was measured by the above-mentioned method to find 
that the tack value was 30 g. 

5 

Example 5 

A printing plate was prepared in the same manner as in Example 1 , except that a solution prepared by adding 150 
g of (4-benzoylbenzyl)trlmethylammonium chloride to an aqueous solution (70 liters) containing 2 wi% of the washing- 
10 out agent W-8 and 0.3 wt% of the defoaming agent SH-4 was used as the developer. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a labric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured by the above-mentioned method to find that 
the tack value was 1 0 g. 

IS Examples 

A benzophenone solution in ethanol was previously prepared by dissolving 50 g of benzophenone in 0.5 liter of eth- 
anol. 

The benzophenone solution in ethanol obtained above was added to 70 liters of an aqueous solution containing 2 
20 wt% of the washing-KJUt agent WZ-8 and 0.3 wt% of the defaming agent SH-4, to prepare a developer. As a result, this 
developer contained 0.07 wt% of benzophenone. 

The flash point of the developer was measured; however, the developer was boiled at DS'^C and the measurement 
of flash point was impossible. 

In the same manner as in Example 1 , except that the above-mentioned developer was used, a printing plate was 
25 produced. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured to find that the tack value was 0 g. 

Example 7 

30 

The plate which had been subjected to treatments until the development step in the same manner as in Example 
1 was washed with water to such an extent that the bubbles resulting from the surfactant were removed, and thereafter, 
subjected to post-exposure in ALF-200UP whose water bath did not contain water using an ultraviolet fluorescent light- 
ing and a germicidal lamp both in an exposure dose of 2,500 mJ/cm^, and then to drying, to obtain a printing plate. 
35 The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured to find that the tack value was 1 0 g. 

On the back layer, the tackiness was evaluated by a feel evaluation to find that a part thereof was tacky. 

Comparative Example 1 

40 

The same procedure as in Example 1 was repeated, except that W-8 which was free from benzophenone was used 
as the washing-out agent to prepare a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was then measured to find that the tack value was 100 g. 
45 On the back layer, the tackiness was measured by feel to find that the whole thereof was tacky. 

Comparative Example 2 

The same procedure as in Example 2 was repeated, except that W-8 which was free from benzophenone was used 
so as the washing-out agent to prepare a printing plate. 

The surface of the printing portion of the liquid photosensitive resin B printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and the tackiness thereof was then measured by the above-mentioned method to find that 
the tack value was 400 g. 

55 Comparative Exanrple 3 

The same procedure as in Example 3 was repeated, except that W-6 which was free from benzophenone was used 
as the washing-out agent to prepare a printing plate. 

The surface of the printing portion of the printing plate obtained was wiped with a fabric irrf iltrated with ethyl alcohol 
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and then the tackiness thereof was measured to find that the tack value was 410 g. 
Comparative Example 4 

5 The same procedure as in Example 4 was repeated, except that a benzophenone-free tetrachloroethylene/n<butyl 

alcohol (3/1 ) mixture was used as the developer, to prepare a printing plate. 

The surface of the printing portion of the liquid photosensitive resin D printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tack value was manured by the above-mentioned method to find that the tack 
value was 70 g. 

10 

Comparative Example 5 

The same procedure as in Example 1 was repeated, except that in the post-exposure in water using ALF-200UP, 
the irradiation with an active radiation from the germicidal lamp as the light source was not conducted and the post- 
15 exposure was conducted using only an ultraviolet fluorescent lighting, to prepare a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tack value was measured by the above-mentioned method to find that the tack 
value was 420 g. 

20 Comparative Exanrple 6 

A plate which had been subjected to treatments until the development step in the same manner as in Comparative 
Example 1 was washed with tap water to such an extent that bubbles resulting from the surfactant were removed, and 
then dried using AL-100P until the water content on the plate surface became nil. Thereafter, in ALF-200UP whose 
25 water bath did not contain water, the post-exposure was carried out using an ultraviolet fluorescent lighting and a ger- 
micidal lamp both in an exposure dose of 2,500 mJ/cm^, to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured to find that the tack value was 230 g. 

On the back layer, the tackiness was measured by a feel evaluation to find that the whole thereof was tacky. 

30 

Comparative Example 7 

A plate which had been subjected to treatments until the development in the same manner as in Comparative 
Example 1 was immersed in a 0.7 g/liter benzophenone solution in ethyl alcohol warmed at 40''C for 10 minutes and 
35 then allowed to stand at room temperature until the ethyl alcohol on the plate surface had been volatilized. Thereafter, 
in ALF-200UP whose water bath did not contain water, the post-exposure was carried out using an ultraviolet fluores- 
cent lighting and a germicidal lamp both in an exposure dose of 2,500 mJ/cm^, to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured by the above-mentioned method to find that 
40 the tack value was 41 0 g. 

On the back layer, the tackiness was measured by a feel evaluation to find that it was so tacky that the tacky 
uncured material was attached to hand. 

Comparative Example 8 

45 

The same procedure as in Comparative Example 7 was repeated, except that the concentration of benzophe- 
none/ethyl alcohol solution was changed to 10 g/liter. to prepare a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol and then the tackiness thereof was measured by the above-mentioned method to find that 
so the tack value was 300 g . 

On the back layer, the tackiness was measured by a feel evaluation to find that the whole thereof was tacky. 

Corrparative Example 9 

55 The plate obtained in Comparative Example 1 was immersed in a 10 g/liter benzophenone solution in ethyl alcohol 

warmed at 40°C for 10 minutes, and then allowed to stand at room temperature until the ethyl alcohol on the plate sur- 
face had been volatilized. Thereafter, in ALF-200UP whose water bath did not contain water, the exposure was con- 
ducted using a germicidal lamp in an exposure dose of 1,000 mJ/cm^ to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 



12 



BNSDOCID: <EP ^07918S9A2„I...> 



EP 0 791 859 A2 



infiltrated with ethyl alcohol, and then the tackiness thereof was measured by the above-mentioned method to find that 
the tack value was 0 g. 

On the back layer, the tackiness was measured by a feel evaluation, to find that it was not tacky. 

According to the above method, the surface tackiness-removing effect is sufficiently exerted; however, such surface 
5 treating steps as plate immersion, drying and irradiation with a germicidal light are required in addition to the series of 
plate-making steps, so that the palate-making time is greatly affected. As the immersion solvent, an organic solvent (the 
flash point of ethanol is 13**C) is used, so that there is required a great improvement of a practical plate-maWng equip- 
ment such as making the equipment explosion-proof, Installation of various gas-exhausting means and the like from the 
viewpoints of handling and working circumstances. 

10 

Comparative Example 10 

A plate obtained in the same manner as in Comparative Example 1 was immersed in a 10 g/liter benzophenone 
solution in a water/ethyl alcohol (1/1) mixture warmed at WC for 10 minutes, and then dried in AL-100P until the water 
15 content on the plate surface had been volatilized. Thereafter, in ALF-2(K)UP whose water bath did not contain water, 
the exposure was conducted using a germicidal lamp in an exposure dose of 1 ,000 mJ/cm^ to obtain a printing plate. 

The surface of the printing portion of the liquid photosensitive resin A printing plate obtained was wiped with a fabric 
infiltrated with ethyl alcohol, and then the tackiness thereof was measured by the above-mentioned method to find that 
the tack value was 10 g. 

20 The flash point of the benzophenone solution in a water/ethyl alcohol mixture was measured to find that it was 
25°C. 

AL-100P is not of the explosion -proof type and hence is not suitable for drying a solvent having a flash point of 
as^'C, so that an improvement of the equipment is necessary for using it in a full-scale plate-making process. 

Drying by allowing to stand at room temperature was tried but it took at least one hour even though the liquid was 
25 sufficiently removed after the immersion. When the exposure is conducted in the insufficiently dried state using a ger- 
micidal lanp. the tackiness was not sufficiently removed in the portion to which the liquid was attached and the tack 
value obtained was about 100 g. On the surface of the printing plate, such a pattern as stain was found on such a level 
that the appearance became a problem. 

The present application relies on priority upon the inventors' Japanese Patent Application No. 08-055.378 filed Feb- 
30 ruary 20, 1996, the contents of which are herein Incorporated by reference. 

Claims 

1. A developer for a photosensitive resin printing plate which comprises a developing solution for a photosensitive 
35 resin and a hydrogen-abstracting agent which can abstract hydrogen atoms from a compound ipon irradiation with 

an active radiation. 

2. The developer for a photosensitive resin printing plate according to Claim 1 , wherein the hydrogen-abstracting 
agent is an organic carbonyl compound. 

40 

3. The developer for a photosensitive resin printing plate according to Claim 2, wherein the organic carbonyl com- 
pound is at least one menrber selected from the group consisting of compounds represented by the formulas (I) 
and (II): 

45 



SO 




R3 



55 Wherein represents sulfur (-S-), a carlxjnyl group (-CO-) or an ethylene group (-CH2-CH2-); and R-j. R2 and R3 
may be the same as or different from one another and each represents a hydrogen atom, an alkyi group having 1 
to 5 carbon atoms, an alkoxyl group having 1 to 5 carbon atoms, a halogen atom selected from the group consisting 
of F, CI, Br and I. a hydroxyalkyi group having 1 to 5 carbon atoms or a hydroxyalkoxyl group having 1 to 5 carbon 

atoms, 
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(II) 



wherein R4 represents a hydrogen atom, a halogen atom selected from the group consisting of F, CI. Br and I, an 
10 alkoxyl group having 1 to 5 carbon atoms, a hydroxyl group, an alkyi group having 1 to 5 carbon atoms, a hydroxy- 
alkyi group having 1 to 5 carbon atoms or a hydroxyalkoxyl group having 1 to 5 carbon atoms; and represents a 
substituted or unsubstituted benzoyl, phenyl or naphthyl group represented, respectively, by the foIlov\nng general 
formulas (III), (IV) or(V): 



IS 



20 




(III) 



25 




(IV) 



30 



35 




(V) 



40 



wherein R5 represents a halogen atom selected from the group consisting of F, CI, Br and i, a hydrogen atom, an 
alkyI group having 1 to 5 carbon atoms, an alkoxyl group having 1 to 5 carbon atoms, a hydroxyalkyi group having 
1 to 5 carbon atoms or a hydroxyalkoxyl group having 1 to 5 carbon atoms. 

A process for producing a photosensitive resin printing plate, which comprises developing a photosensitive resin 
which has been exposed to light, with the developer for a photosensitive resin printing plate according to any one 
of Claims 1 to 3. and thereafter, irradiating the surface of an obtained cured plate with an active radiation. 



45 



50 



55 
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